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NEXTRAL and BPS - the right 
solution through innovation, 
quality and service 
For 14 years NEXTRAL has been supplying the semiconductor industry with the very best in innovative 
equipment solutions. In May 1996 a joint venture agreement was signed with Balzers Process Systems 
(BPS), the partnership combines NEXTRAL’s extensive knowledge and expertise in this important part 
of the industry with the strength of BPS experience, local sales, and customer service across the globe. 
N EXTRAL was founded in 1983 by experts in micro- lithography and plasma 
etching from LETI. The company de- 
signs, builds, markets, sells and main- 
tains plasma etching and deposition 
systems. We approach our customers 
with aTotal Service concept: selling 
solutions - including processes, pro- 
cess support and all inclusive field 
maintenance direct from France or 
via local agents. NEXTRAL and 
ADDAX - specialist in Rapid Ther- 
mal Technologies - together form a 
small but influential group of equip- 
ment manufacturers of international 
impact. 
The group, known as AXTRAL, 
signed a joint venture agreement with 
BPS on 3 May 1996. Under this agree- 
ment BPS took a majority share in AX- 
TRAL, building on several years of 
technological and commercial colla- 
boration between NEXTRAL-AD- 
DAX and BPS in the USA and 
Europe. The new joint venture makes 
NEXTRAL’s position within the 
world-wide equipment market for mi- 
croelectronics applications consider- 
ably stronger, and brings important 
benefits to local infrastructures in 
terms of sales and customer service. 
“The BPS organization under- 
stands our market and the demands 
of maintaining innovative technolo- 
gies” says Bernard Stampfli, one of 
the Directors of NEXTRAL and 
ADDAX. “This is not about develop- 
ing one-off R&D systems, but bring- 
ing out etching systems that have 
tangible market potential. The co-op- 
eration with BPS has brought us to the 
attention of many companies that 
would have been impossible on our 
own.” 
NEXTRAL and ADDAX 
system design concept 
NEXTRAL and ADDAX apply pro- 
cess requirements as design rules 
when it comes to developing new 
equipment defined by customer 
needs. The fact that designing systems 
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Fjgure 7. Close up of the NE 860 reactor, desIgned to receive wafers up to 200 mm &meter Avaiabie /n a semautomatlc version or a fuliy automatrc 
cassefte to cassette system. 
to equipment engineering dreams has 
long been uneconomical has been the 
key to NEXTRAL’s reputation as a 
technology solution supplier to the in- 
dustry. 
We are frequently involved from 
the very first discussions in new appli- 
cations for manufacturing equipment 
to the last step ~~~ providing reliable 
industrial tools. It is our aim to build 
solutions to production problems that 
allow a company to sell a number of 
machines as a sole means of efficiently 
recovering R&D expenditure and to 
remain a financially powerful partner 
in the industry. 
Products 
Our design approach results in inno- 
vative equipment solutions, often 
comparing favourably due to our ex- 
perience in integrated processes. 
Failure analysis 
Since 1983, NEXTRAL has been opti- 
mizing and designing failure analysis 
etching tools to meet extreme de- 
mands of our many loyal customers. 
Companies such as Intel, SGS-Thom- 
son, Motorola, Siemens, Texas Instru- 
ments, Philips, Matra, Alcatel, 
Ericsson, Digital, Bosch and Aerospa- 
tiale have recognised NEXTRAL’s 
strong position as leading technology 
vendor of state of the art failure analy- 
sis applications. 
The plasma focalisation device is a 
proprietary device holder specifically 
designed to accommodate dies or 
packaged integrated circuits. A stan- 
dard NE 100 RIE (Reactive Ion Etch- 
ing) system becomes an advanced tool 
for depassivating complex circuitry. 
It allows an increase of the plasma 
density which results in: 
?? etch rate five times faster than in 
??
??
conventional systems applying less 
power 
very clean etch surfaces 
full electrical functionality of the 
integrated circuits, due to the gen- 
eration of a lower bias voltage. 
The laser end point detection sys- 
tem uses a CCD camera with a unique 
100 magnification and a laser spot size 
smaller than 25 /.tm in diameter. Fully 
interfaced with the process control 
software, it allows automatic endpoint 
detection and automatic process step 
switching. Additionally, it measures 
the thickness etched and the etch rate. 
The NE 860 High Density Micro- 
wave Plasma Etching System is de- 
signed for failure analysis applications 
of multilevel metallization IC design. 
This machine accurately controls en- 
ergy of ions which impinge the cath- 
ode by self bias monitoring. This 
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Figure 3. Schematic of the NE 200 PECVD system wh/ch uses BPS patented “Plasma 8oxWH’” 
Selective etching of GaAs 
on GaAlAs 
ECR/Microwave etching 
of GaAs 
Figure 2. Detail of GaAs and Si02 etchings 
made w/th the NE 860. 
concept. 
allows a depassivation of the most ad- 
vanced integrated circuits preserving 
their full electrical functionality. Mi- 
crowave is coupled laterally. This pro- 
prietary design allows reduced reactor 
design height allowing not only the 
use of a laser end point detector (not 
practical with conventional high den- 
sity system design), but is the key to re- 
ducing laser spot size and to increasing 
magnification. 
III-V and II-VI 
technologies 
NE 860 ECR (Electron Cyclotron Re- 
sonance). III-V and II-VI compounds 
are very sensitive to damage produced 
by ion bombardment. Many users are 
convinced that ECR reactors reduce 
such damage. The NE 860 machine, 
equipped with a locally distributed 
ECR device, is, suitable for etching 
GaAs, InP and related materials. The 
advantage of distributed ECR config- 
uration is that the electrons are 
trapped by the magnetic confinement 
at the periphery of the discharge, and 
therefore they do not reach the sub- 
strate surface. 
ND 200 PECVD system. Its unique 
design is based on BALZERS patents 
FR 2589168 and FR 2621930. As op- 
posed to conventional PECVD sys- 
tems, the ND 200 consists of a hot 
wall reactor (“Plasma Box@‘) placed 
in a high vacuum vessel. This ensures 
a uniform heat distribution in the reac- 
tion chamber and a very low level of 
cross-contamination due to the differ- 
ential pressure between the Plasma 
Box@ and the vacuum vessel. The ad- 
vantage of such a configuration is that 
films deposited at low pressure have a 
quality equivalent to layers obtained 
by ultra high vacuum techniques. The 
Plasma Box@ concept allows efficient 
in situ plasma cleaning of the reactor at 
deposition temperature, so no me- 
chanical cleaning is required. The ma- 
chine also uses a laser interferometer 
for ins&u thickness and deposition rate 
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Deposition of waveguide cladding layer on ND 200 
ND 200 deposited waveguide core after etching 
measurement. Processes are opti- 
mized in order to meet specific re- 
quirements. 
.Strmcontro/: oxide and nitride films 
have been deposited at desired va- 
lues of stress, e.g. zero, tensile and 
compressive, and also with a stress 
gradient from tensile to compres- 
sive. 
N~@wA Hh rh-h ratr control: some 
technologies require selectivity be- 
tween oxide and nitride etch in HF 
solution. Films have been obtained 
in such a way that precisely predict- 
able etch rates are achieved in buf- 
fcred HE 
Flgure 4. 
Examples of 
ND 200 depositIon 
?? Temperattire stabi&: sandwiches of 
oxide and nitride layers deposited 
at 250°C have demonstrated their 
ability to withstand temperature 
treatment at 600°C. 
XM 60 RTP (Rapid Thermal Pro- 
cessing) system. Based on many years 
of experience in furnace technologies, 
the XM 60 machine has been devel- 
oped for applied research, pre-produc- 
tion and production. The maximum 
temperature achievable is 1100°C with 
a heat up rate of 3OO’C 5-l. I<xcellent 
temperature uniformity (+_ 1%) and 
stability (+ 0.5’%) allows fast proces- 
sing for applications such as post im- 
plant annealing, ohmic contact 
alloying and applied ceramics re- 
search. 
XM 61 RTPECVD system.This un- 
ique equipment combines the advan- 
tages of RTP and high density 
microwave PECVD techniques and is 
dedicated to oxide, nitride and DLC 
(Diamond Like Carbon) deposition. 
Silicon oxide films are deposited at 
low temperaiure with a deposition rate 
better than 0.3 pm mine’, a refractive 
index of 1.459 and with an extremelv 
good qualit) 8comparable to thermal 
oxide. 
Sensors and micro 
technologies 
hs well as the above mentioned equip- 
ment, NEXTR,+Il, and ADDAX have 
developed batch etching systems in or- 
der to bring production tools to rcch- 
nologies such as magnetic head 
manufacturing, sensor production 
and microsystems applied research. 
NEXTRAL quality and 
service 
For NEXTR.?\ 1, and XDDIIX, and 
our customers, quality and service 
means: 
an internal total quality program for 
the vet-!- hes? , guaranteed products 
NESTK,~l. and ADDAX espcrts 
capable of defining with and for 
the customezr the right process for 
a specific fl~:~~i 
short delivery times coupled with 
exact deliver,- dates 
a three day training course for the 
end user on operation and mainte- 
nance of equipment 
total warranty on parts and labour 
over the first year of purchase 
maintenance and continuous pro- 
cess supporr after the warranty per- 
iod throughout our service 
contracts. 
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